We describe the safety of the human papillomavirus (HPV)-6/11/16/18 vaccine using updated clinical trial data (median follow-up time of 3.6 years) and summarize up to 3 years of post-licensure surveillance. Methods: In 5 clinical trials, 21,480 girls/women aged 9 to 26 years and boys aged 9 to 16 years received Ն1 dose of HPV-6/11/16/18 vaccine or placebo. All serious and nonserious adverse experiences (AEs) and new medical conditions were recorded for the entire study period(s). As of June 2009, Ͼ25 million doses of HPV-6/11/16/18 vaccine had been distributed in the United States with Ͼ50 million doses globally. Post-licensure safety as summarized by the Centers for Disease Control and Prevention using the United States Vaccine Adverse Event Reporting System database is also reported. Results: Eight subjects experienced a treatment-related serious AE (0.05% vaccine; 0.02% placebo). Of 18 deaths (0.1% vaccine; 0.1% placebo), all were considered unrelated to study treatment. New medical conditions which were potentially consistent with autoimmune phenomena were reported in 2.4% of both vaccine and placebo recipients. Pain, the most common injection-site AE, occurred more frequently with vaccine (81% vaccine; 75% placeboaluminum; 45% placebo-saline). No differences were seen in the incidence of the most common nonserious AEs-headache and pyrexia. The Vaccine Adverse Event Reporting System has received 14,072 reports for the HPV-6/11/16/18 vaccine since licensure, with only 7% being serious AEs, about half the average reported for licensed vaccines in general.
H uman papillomavirus (HPV) is the most prevalent of all sexually transmitted diseases and the well-established cause of virtually all cervical cancers and precancers. 1, 2 Other manifestations include vulvar, vaginal and head/neck carcinomas, genital warts, and recurrent respiratory papillomatosis. 3, 4 As many as 50% of sexually active individuals acquire HPV during their lifetime, although it results in disease in only a minority of them. 5, 6 A prophylactic quadrivalent HPV-6/11/16/18 vaccine (Gardasil/Silgard, Merck & Co, Inc., Whitehouse Station, NJ) was developed for the prevention of diseases associated with the 4 HPV types most commonly found in clinical HPV disease. The HPV-6/11/16/18 vaccine received Food and Drug Administration (FDA) approval in the United States in June 2006 for use in girls and women aged 9 to 26 years. It has since then been approved in more than 100 countries including Australia, Canada, and several European, African, and Asian countries. In the United States, it has been recommended by the Advisory Committee on Immunization Practice 7 and incorporated into the Vaccines for Children Program. Worldwide, it is part of the public vaccination schedule recommendation of several countries. It is produced by recombinantly expressing the major HPV capsid protein (L1) for each of the 4 HPV types in yeast but contains no viral DNA and is therefore noninfectious. The adjuvant used is amorphous aluminum hydroxyphosphate sulfate.
Phase IIb/III efficacy trials of the HPV-6/11/16/18 vaccine were conducted in females aged 16 to 26 years, the age range when peak exposure to HPV occurs. 8 -11 Evaluating participants naive to the vaccine-HPV-type(s) throughout completion of the 3-dose regimen, good vaccine efficacy was demonstrated up to 5 years for HPV-6/11/16/18-related cancerous precursors (98% for cervical intraepithelial neoplasia 2/3 or adenocarcinoma in situ 12 ; 100% for vulvar/vaginal intraepithelial neoplasia 2/3 13 ) and 99% for genital warts. 8 -11,14 Adolescent immunogenicity studies documented good anti-HPV type specific responses in girls/boys aged 10 to 15 years. 15, 16 Hence, the adult efficacy data were "bridged" to preadolescent/adolescent girls, thereby covering the period preceding typical sexual debut.
Updated safety results have been generated for the HPV-6/ 11/16/18 vaccine, which now include more complete data for 3 of the aforementioned trials that were ongoing at the time of the original application. These safety outcomes include injectionsite, systemic and serious AEs, deaths, and new medical conditions (including detailed information on autoimmune disorders). Safety data reported to the US FDA through the Vaccine Adverse Event Reporting System (VAERS) since licensure are also summarized. 17, 18 16 The 2 largest studies, FUTURE I and FUTURE II, were designed to be of 4 years duration; however, the independent Data and Safety Monitoring Board recommended vaccination of women in the placebo group earlier than planned due to the high vaccine efficacy and safety seen in these studies. The cumulative data reported here reflect 36,447 person-years-at-risk in the HPV-6/11/16/18 vaccine group (median follow-up time of 3.6 years, upper range ϭ 5.8, 25th-75th percentiles ϭ 2.8 -3.8) and 34,220 person-years-at-risk in the placebo group (median follow-up time of 3.6 years, upper range ϭ 5.9, 25th-75th percentiles ϭ 3.5-3.9).
MATERIALS AND METHODS-CLINICAL TRIALS Enrollment
All study design, conduct, and analytic aspects, including safety assessment, were in accordance with established practices for conducting vaccine clinical studies and followed existing Good Clinical Practice guidelines and considerations for the ethical treatment of human subjects.
Vaccination
All studies evaluated a 3-dose vaccination series, given at day 1, month 2, and month 6. In the 3 efficacy trials, eligible subjects were randomized to receive HPV-6/11/16/18 vaccine or aluminum-containing placebo. All participants in Protocol 016 (an immunogenicity study designed to compare age groups) received HPV-6/11/16/18 vaccine, and subjects in Protocol 018 (a safety and immunogenicity study in preadolescent and adolescent boys and girls) were randomized to receive either HPV-6/11/16/18 vaccine or nonaluminum-containing (saline) placebo.
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Safety Evaluations
All trials evaluated safety by observing subjects for at least 30 minutes while sitting or lying down after each injection, followed by vaccination report card (VRC)-aided surveillance to collect AEs (serious and nonserious) and any use of concomitant vaccines or medications on days 1 to 15 postvaccination. Although all AEs may have been recorded by study subjects or their caregivers for the entire 15-day postvaccination period, the VRCs for all studies prompted the recording of numeric temperatures and injection-site AEs of pain, redness, and swelling on days 1 to 5 only. In addition, in Protocol 018, systemic AEs of sore or aching muscles, sore or aching joints, headaches, hives or other rash, and diarrhea were prompted on the VRC for 15 days. The investigator was responsible for determining seriousness, action taken, and relationship to study vaccine for any VRC-recorded AE. The following criteria were used to assess the relationship between vaccination and the AE: (1) exposure, (2) time course, (3) likely cause, and (4) rechallenge. Only a subset of Protocol 015 subjects (n ϭ 911) was followed using VRC-aided surveillance, whereas the remaining subjects were evaluated using a general surveillance method in which questions were asked at each visit to determine if any serious AEs had occurred.
Serious AEs were to be recorded at any time during the studies if the event resulted in death or was considered by the investigator to be related to vaccine/placebo (ie, treatment-related) or a study procedure. Mandatory worksheets were completed to ensure that no serious AEs went unreported.
In all trials, subjects were evaluated for new medical conditions during the entire course of follow-up. Each subject's medical history was recorded at day 1, including any acute or chronic medical conditions that occurred during the year before study entry and any previous gynecologic conditions or procedures. After day 1, any medical/gynecologic conditions or procedures that occurred since the last study visit were recorded. New medical conditions were not considered AEs if they occurred post month 7 or were not considered by the investigators to be vaccine/ placebo-or procedure-related.
Data Analysis
Two populations were considered for evaluations of safety: (1) the overall safety population, which comprised all enrolled subjects regardless of method of surveillance, and (2) the detailed safety population, which comprised only those subjects who were followed using the VRC-aided surveillance method.
AEs and new medical conditions were summarized as frequencies and percentages according to study group and the type of AE reported, considering all visits for the administration of a dose of vaccine or placebo. The incidences of these events in the vaccine and placebo groups were compared through the calculation of risk differences and associated 95% confidence intervals (CIs) and nominal P-values for the difference in incidence rates using the method of Miettinen and Nurminen. 19 Formal hypothesis testing was not prespecified, and no adjustments for multiplicity were made. Nominal P-values should be interpreted cautiously, as 1 of every 20 comparisons would be expected to be significant (P Ͻ 0.05) by chance.
Post-Liscensure Survelliance
The FDA and the CDC closely monitor the safety of all vaccines through VAERS, available at http://www.cdc.gov/ vaccinesafety/vaers/. VAERS is a national passive reporting system that accepts reports from the public on AEs occurring after vaccination with vaccines licensed in the United States. Approximately 30,000 VAERS reports are filed annually, with 10% to 15% classified as serious (causing disability, hospitalization, lifethreatening illness, or death). Anyone can file a VAERS report, including health care providers, vaccine recipients or their parents or guardians, or other members of the public. Recently, the CDC published 2 years of post-licensure safety surveillance that had been reported to the US FDA through VAERS, covering the period from licensure (June 1, 2006) through December 31, 2008. 17 Here we summarize the published information regarding syncope, Guillain-Barré syndrome, and venous thromboembolic events, 17 and provide updated information regarding overall AEs, 18 and deaths that was available as of June 1, 2009. 18 A detailed review of VAERS can be found in reference 20.
RESULTS
Selected baseline characteristics are presented in Table, Supplemental Digital Content 2, http://links.lww.com/INF/A206. Given that only 1 of the 2 trials that enrolled boys had a placebo arm, there was a slight imbalance between the HPV-6/11/16/18 vaccine and placebo groups with respect to gender. Other demographic characteristics were well balanced between the 2 groups.
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Of the 21,514 randomized subjects, 21,464 and 10,224 were included in the overall and detailed safety populations, respectively ( Fig. 1 ). Approximately 47% of subjects in the overall safety population were aged 19 years or younger and 24% were in the 9 to 17-year-old age range.
Overall Safety Population
AE-Related Study Discontinuations
Forty-two subjects (n ϭ 24 vaccine ͓0.2%͔; n ϭ 18 placebo ͓0.2%͔) in the overall safety population had early study discontinuations because of an AE. As seen in Table, Supplemental Digital Content 3, http://links.lww.com/INF/A207, 17 of these discontinuations were attributed to a treatment-related AE (n ϭ 10 vaccine ͓0.1%͔; n ϭ 7 placebo ͓0.1%͔). Twenty early discontinuations were due to a serious AE (n ϭ 11 vaccine ͓0.1%͔; n ϭ 9 placebo ͓0.1%͔), with one deemed treatment-related (hypersensitivity/placebo group).
Serious AEs and Deaths
No significant difference in the rates of serious systemic AEs (Table 1) were noted between vaccine and placebo recipients (risk difference ϭ Ϫ0.16, 95% CI ϭ Ϫ0.44 to 0.12, P ϭ 0.253). No significant differences between the vaccine and placebo groups were found across the system organ classes listed in Table 1 (P Ͼ 0.05 for all comparisons). For those categories where the number of serious AEs was greater than 5 in either the vaccine or placebo group, a numerically higher percentage of HPV-6/11/16/18 vaccine recipients reported infections.
Six serious systemic AEs among 5 recipients of HPV-6/11/ 16/18 vaccine were determined by the investigator to be vaccinerelated (Table 1 ). The serious systemic AEs were recurrent vaginal hemorrhage, bronchospasm, gastroenteritis, ulcerative colitis, and a combination of hypertension and headache. Two placebo subjects reported serious systemic AEs determined to be possibly treatmentrelated: hypersensitivity, and chills/headache/fever. Each of these subjects recovered from the serious AE(s) except for the subject who developed ulcerative colitis, which was reportedly ongoing at the end of the study. For detailed narratives please see Table, Supplemental Digital Content 4, http://links.lww.com/INF/A208. One subject in the HPV-6/11/16/18 vaccine group had a serious injection-site AE that was deemed probably vaccine-related: injection-site joint movement impairment and pain (onset 1 day postdose 2 and lasting 5 months). One serious AE of anaphylactic reaction occurred in the placebo group which was attributed to administration of ceftriaxone (not treatment related).
Eighteen study subjects who received Ն1 dose of vaccine (n ϭ 11 ͓0.1%͔) or placebo (n ϭ 7 ͓0.1%͔) died during the 5 studies (note: there were 5 additional deaths reported in ongoing studies that are not included in this report and 1 death that was reported after the completion of Protocol 018). All deaths were classified by the investigator as not related to study treatment/ procedures. Road traffic accidents (n ϭ 7) and suicide (n ϭ 3) accounted for over half of the deaths. The causes of the remaining 8 fatalities were as follows (treatment group/relative day of onset following the last dose): pneumonia/sepsis (vaccine/625 days), a Including only the approved formulation (GARDASIL), thereby excluding Protocol 007 subjects who received quadrivalent HPV vaccine with higher virus-like particle or aluminum doses than the approved formulation (n=552) or Protocol 016 subjects who received quadrivalent HPV vaccine with lower virus-like particle doses than the approved formulation (n=1524).
b 16 subjects randomized to vaccine (n=14) or placebo (n=2) who received non-compliant vaccination regimens (mixed regimens of vaccine and placebo) were excluded from the overall safety analysis population.
c Includes subjects who used a vaccination report card to record adverse experiences occurring after each vaccination visit; this surveillance method was used in all studies but only at selected sites in Protocol 015 (spontaneous reporting was used by the 11,240 Protocol 015 participants who were not given vaccination report cards). 
New Medical Conditions
New medical conditions were not considered AEs if they occurred post month 7 or were not determined by the investigators to be vaccine/placebo-or procedure-related. The proportions of subjects reporting new medical conditions by system organ class are shown in Table, Supplemental Digital Content 5, http://links.lww.com/INF/A209. Differences (nominal P Ͻ 0.05) were noted for 9 categories with a higher incidence observed in the placebo group for 8 of the 9 categories. The single category where the vaccine group had a higher incidence was injury/ poisoning/procedural conditions and the specific condition that was reported with the highest frequency was joint sprain (0.82% vaccine; 0.56% placebo). Overall, the most common specific medical conditions were all of an infectious nature, namely vaginal candidiasis (11% vaccine; 14% placebo), bacterial vaginosis (10% vaccine; 12% placebo), nasopharyngitis (9% vaccine; 9% placebo), and urinary tract infection (9% vaccine; 11% placebo). Additional specific medical conditions with an incidence Ն5% were influenza (5% vaccine; 6% placebo), headache (6% vaccine; 5% placebo), and vaginal discharge (6% vaccine; 8% placebo). The vaccine group had one case of 6th cranial nerve paralysis of unknown cause (reported 18 months after dose 3); and one case of pseudoparalysis of 24 hours duration (reported 30 months after dose 3). Tongue paralysis which was attributed to metoclopramide, occurred in one placebo recipient (reported 18 months after dose 3).
Anaphylactic reaction and anaphylactic shock were reported as a new medical condition in 7 subjects (5 vaccine; 2 placebo) and 2 subjects (2 vaccine), respectively. In the 7 vaccine recipients, 5 had attributable causes: ibuprofen (6 months postdose 3), naproxen sodium (12 months postdose 3), gentamicin (18 months postdose 3), nuts (42 months postdose 3), and buckwheat (30 months postdose 3). The remaining 2 cases had unknown causes (21 months and 42 months postdose 3). Of the 2 reported events of anaphylactic reaction in the placebo group, each was due to an unknown cause (both 18 months postdose 3).
The proportions of subjects who reported new medical conditions potentially indicative of an autoimmune phenomenon after day 1 was 2.4% in both vaccination groups (Table, Supplemental Digital Content 6, http://links.lww.com/INF/A210). The most common autoimmune conditions were arthralgia (1.0% vaccine; 1.0% placebo), hypothyroidism (0.3% vaccine; 0.4% placebo), and psoriasis (0.1% vaccine; 0.2% placebo). Differences (nominal P Ͻ 0.05) were noted between the vaccine and placebo groups for thyroiditis (8 vaccine; 1 placebo), rheumatoid arthritis (5 vaccine; 0 placebo), and proteinuria (9 vaccine; 1 placebo). Rates for each of these conditions in the vaccine group were Ͻ0.1%.
Detailed Safety Population
Temperature Elevations
A higher proportion of vaccine recipients compared with placebo recipients (11% vs. 10%) recorded a maximum temperature of Ն37.8°C (Ն100°F) oral or oral equivalent (P Ͻ 0.05). Temperature elevations of Ն38.9°C (Ն102°F) were reported by 1.5% and 1.0% of vaccine and placebo recipients, respectively. 
Injection-Site and Systemic AEs
In both vaccine and placebo recipients, pain, swelling, and erythema were the most commonly reported injection-site AEs ( Table 2 ). The proportion of subjects reporting an injection-site AE within 5 days after any vaccination was higher in vaccine recipients compared with aluminum-(83% vs. 77%, P Ͻ 0.05) or nonaluminum-containing (83% vs. 49%, P Ͻ 0.05) placebo recipients. Most injection-site AEs reported in vaccine recipients were mild-to-moderate in intensity (78%). Across all 3 doses, vaccine recipients were more likely to report injection-site AEs of severe intensity compared with placebo recipients (4% vs. 2%, P Ͻ 0.05). Table, Supplemental Digital Content 7, http://links.lww.com/INF/A211, presents the number and percentage of subjects with any systemic clinical adverse experience (incidence Ն1% in one or more vaccination groups) reported within 15 days after any vaccination visit, categorized by system organ class. The proportions of subjects who reported a systemic adverse experience were comparable among the vaccination groups. Comparing vaccine with placebo, the most common systemic adverse experiences were headache (26% vs. 28%), pyrexia (13% vs. 11%), and nausea (6% vs. 6%). Syncope was reported in 0.3% versus 0.4% of vaccine and placebo recipients, respectively, of which 0.1% versus 0.2% was considered vaccine-related. Three subjects in the vaccine group and 2 subjects in the placebo group had nontreatment related vasovagal syncope. One subject in the placebo had treatment-related vasovagal syncope.
VAERS Post-Licensure Surveillance Summary
As *Denominator indicates number of subjects with follow-up for the specific adverse experience. A subject may have had Ͼ1 injection site AE, or Ͼ1 severe injection site AE, but is counted only once in each row.
† Vaccine versus nonaluminum containing placebo, P value Ͻ0.05, unadjusted for multiple comparisons. ‡ Vaccine versus Aluminum containing placebo, P value Ͻ0.05, unadjusted for multiple comparisons. § For erythema, the severity was unknown for 7 vaccine recipients. Intensity was measured in size (inches): mild (0 to Յ1), moderate (Ͼ1 to Յ2), severe (Ͼ2). ¶ For pain, the severity was unknown for 1 vaccine recipient. For swelling, the severity was unknown for 6 vaccine recipients. Intensity was measured in size (inches): mild (0 to Յ1), moderate (Ͼ1 to Յ2), severe (Ͼ2).
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VAERS had received 14,072 reports of AEs after HPV-6/11/16/18 vaccination. 18 Of these, 93% were nonserious reports, including fainting, pain, and swelling at the injection site, headache, nausea, and fever. Serious AEs were defined by the Code of Federal Regulations as hospitalization, death, permanent disability, life threatening illness, or certain other medically important conditions. A confirmed case was defined as a report that met the case definition, but was not necessarily associated with the vaccination. The serious AEs which were summarized included deaths, GuillainBarré Syndrome (GBS), and blood clots. VAERS had received 43 US reports of death following HPV-6/11/16/18 vaccination as of June 1, 2009 (26 confirmed, 9 still under investigation and 8 unconfirmed due to no identifiable patient information). In the 26 reports confirmed, the CDC noted no unusual pattern or clustering of the deaths to suggest vaccine causality. 18 The time of death after vaccination ranged from 2 to 405 days. 17 GBS is a rare disorder that occurs in 1 to 2 out of every 100,000 adolescents per year. 18 VAERS had received 42 reports of GBS after HPV-6/11/16/18 vaccination. 17 Most of the reports could not be confirmed or did not meet the case definition. 17 Of the 12 cases that met the Brighton case definition, 6 reported concomitant vaccination with meningococcal conjugate vaccine, and 6 were administered HPV-6/11/16/18 vaccine alone. 21 The CDC reports show a temporal association only, without evidence to support a causal relationship to vaccination. As of December 31, 2008 , there were 56 reports of venous thromboembolism (VTE) after vaccination with 31 reports with sufficient information for clinical review. 17 The CDC reported that there is increased reporting of VTE compared with what has been found for other vaccines, but noted that 28 of the 31 cases (90%) had a known risk factor for blood clots, such as taking oral contraceptives. The background rates of venous thromboembolism among oral contraceptive users (aged 14 -29 years) is 21 to 31 per 100,000 woman years. 22 As of December 31, 2008 , VAERS has received 1896 reports of syncope with 5% of reports coded as serious. 17 The most commonly associated symptoms in serious reports of syncope were loss of consciousness, dizziness, headache, nausea, vomiting, fall, and head injury.
DISCUSSION
This report summarizes the available data from clinical trials of more than 20,000 male and female adolescents and women aged 9 to 26 years with up to 5.8 years (median ϭ 3.6 years) of follow-up. In addition, passive surveillance is reported for up to 3 years post-licensure with more than 25 million doses distributed in the United States. HPV-6/11/16/18 vaccination was generally well tolerated in the clinical trials. Among the serious AEs reported, the vaccine and placebo groups were comparable with respect to the overall incidence and types of serious AEs. The proportions of subjects reporting new medical conditions were comparable between vaccine and placebo recipients, with no safety signals identified regarding allergic reactions or other immune-mediated conditions. Vaccine was associated with higher incidences of injection-site AEs and transient low-grade fevers than aluminumcontaining placebo, but few subjects discontinued vaccination due to an AE in the clinical trials. Based on review of the available post-licensure safety information, the FDA and CDC concluded the vaccine continues to be safe and effective, and its benefits continue to outweigh its risks. 23 Our data confirms that aluminum-based adjuvants are associated with higher rates of transient injection site AEs-shortcomings which are offset by their benefits in priming the immune system. 24 The HPV-6/11/16/18 vaccine contains a proprietary adjuvant which is currently used in other vaccines (ie, COMVAX, PedvaxHIB, and VAQTA) which have been distributed globally in over 300 million doses. Based on the notable relative differences in injection-site AE incidences between nonaluminum placebo recipients and the aluminum placebo recipients, particularly with respect to pain and swelling, a high proportion of the injection-site reactions observed with the HPV-6/11/16/18 vaccine clearly stem from the aluminum adjuvant. Pediatric and adolescent episodes of postvaccination syncope, including cases associated with convulsion, have been described in the literature for several vaccines. [25] [26] [27] [28] [29] In the clinical trials, we observed syncope in equal rates in the vaccine (0.1%) and placebo (0.2%) arms although it should be noted that in clinical trials, patients were observed for 30 minutes postvaccination and generally remained in a seated position during this time. In Australia, a mass hysterical response to vaccination in schoolaged girls has been reported. 30 In the post-licensure surveillance using VAERS, the CDC noted an increased reporting of syncope compared with other vaccines given to females of the same age. 17 Recognizing a heightened propensity for immediate postvaccination syncope among adolescents and young adults, since 2006 the Advisory Committee on Immunization Practice has recommended that a 15-minute postvaccination observation period be strongly considered for this patient population, regardless of the type of vaccine being administered. 28 Rare and potentially serious AEs may not emerge during clinical trial experiences involving a limited number of people. Pharmacoviligance relies on the collection, management, and assessment of safety data by regulatory authorities such as the FDA and the European Medicines Agency. Of the 14,072 reports that VAERS has received for the HPV-6/11/16/18 vaccine since licensure, 7% were reports of serious AEs, about half of the average for individual vaccines overall. In Australia, where vaccine uptake is more than 80%, rare cases of anaphylaxis (2.6 events per 100,000 doses) and no cases of anaphylactic shock have been observed. 31 Others analyses have provided further support for the rareness of anaphylaxis and other serious AEs after administration of millions of doses of this vaccine. 31, 32 The clinical trial and postmarketing safety analyses were accompanied by some limitations. VRC-aided surveillance was not applied to subjects outside of North America in the largest clinical trial (FUTURE II). Hypotheses regarding specific systemic clinical adverse experiences or new medical conditions were not specified a priori. Nominal P-values, which were not adjusted for multiplicity, should be interpreted cautiously as 1 of every 20 comparisons would be expected to be significant (P Ͻ 0.05) by chance. As noted, for 8 of the 9 new medical conditions system organ classes for which the nominal P value was Ͻ0.05, the incidence was higher in the placebo group than in the vaccine group, indicating that the differences were likely due to chance. Passive postlicensure surveillance systems such as VAERS provide useful information on trends in vaccine safety. However, because the US does not have a national registry for immunization and vaccination, VAERS cannot report the total number of people who have received the HPV-6/11/16/18 vaccine. In addition, judgments about causality (whether the vaccine was truly responsible for an AE) cannot be made from VAERS reports because of incomplete information and lack of a control group. This is exemplified by a recent large-scale cohort study which was undertaken to anticipate events that might be mistakenly assumed to be caused by HPV immunization. 33 Using a database of female adolescents (n ϭ 214,896) and young adults (n ϭ 221,472) followed in the pre-HPV vaccine era (2005), Siegrist et al 33 identified the most frequent immune-mediated conditions, ie, those most likely to be tempo-
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The Pediatric Infectious Disease Journal • Volume 29, Number 2, February 2010 rally associated with a putative HPV vaccine administration. They found immune-mediated conditions to be a frequent cause (10.3%) of emergency room consultation by adolescent girls. Such use of population-based data allows for the rapid assessment of vaccinesafety issues that may compromise vaccine programs.
In conclusion, in clinical trials conducted in the 9 to 26-yearold age range, vaccination was generally well tolerated with no apparent adverse health impact following completion of the vaccination regimen. The pharmacovigilance plan for the HPV-6/11/16/18 vaccine is ongoing, with continuous monitoring as the postmarketing experience becomes more prolonged and widespread.
